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Omitted 
(0016) 

(Embodiment) 

The constitution of a first embodiment of the present invention is 
explained referring to Fig. 1. Fig. 1 is a block diagram of the first 
embodiment apparatus of the present invention. 

(0017) 

The present invention is an optical wave form deterioration 
compensating device 21 disposed between an optical cable 2 and an optical 
fiber cable 9, and comprising an optical input terminal 3 connected to the 
optical fiber cable 2, an optical output terminal 8 connected to the optical 
fiber cable 9, a phase conjugate wave generating section 20 that generates a 
phase conjugate wave of an optical signal input from this optical input 
terminal 3, and a branching section 5 that couples an optical signal incident 
from the optical input terminal 3 to the optical output terminal 8 and also 
couples a phase conjugate wave generated by the phase conjugate wave 
generating section 20 to the optical output terminal 8. 

(0018) 

The present invention is characterized in that the phase conjugate 
wave generating section 20 includes a scattering optical fiber cable 6 that 
generates the stimulated Brillouin scattering, and one end of the cable 6 is 
connected to the branching section 5. The scattering optical fiber cable 6 
has a length sufficient for most of a stimulated Brillouin scattering light due 
to optical energy incident from the one end to be returned to the one end. 
Moreover, each of the optical fiber cables 2 and 9 has substantially the same 
length. Further, optical amplifiers 4 and 7 are provided between the optical 
input terminal 3 and the branching section 5, and between the branching 
section 5 and the optical output terminal 8, respectively. 

(0019) 

The operation of the first embodiment of the present invention is 
explained below. An intensity modulated light from an optical transmission 
section 1 reaches the optical input terminal 3 via the optical fiber cable 2 of 
the input side. During this time, the optical signal wave form is distorted in 
the optical fiber cable 2, under influences of wavelength dispersion, and 
.optical nonlinear phenomena such as self-phase modulation, four-wave 
mixing (especially, in a case of wavelength division multiplexing system). 
This signal is amplified by the optical amplifiers 4 to be input to the 
scattering optical fiber cable 6 via the branching section 5. Specifically, the 
branching section 5 is a typical fiber coupler or a semi transparent mirror. 
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The scattering optical fiber cable 6 receives the input of signal to generate 
the stimulated Brillouin scattering. This stimulated Brillouin scattering 
light travels in reverse within the scattering optical fiber cable 6 and is 
separated at the branching section 5 from the optical fiber cable 2 as an 
optical transmission path. The separated light is amplified by the optical 
amplifier 7, and then propagated through the output side optical fiber cable 9, 
as an optical transmission path, connected to the optical output terminal 8, 
to reach an optical receiving section 10. The stimulated Brillouin scattering 
light generated as a result that the scattering optical fiber cable 6 receives 
the input of optical signal is in a relation of the phase conjugation to the 
input signal, (reference article : V. Wang and C. R. Giuliano, "Correction of 
phase aberrations via stimulated Brillouin scattering", Opt Lett., Vol. 2, No. 
1, pp. 4-6, 1978: T. A. Wiggins, R. V. Wick and D. H. Rank, "Stimulated effects 
in N2 and CH4 gases", Appl. Opt., Vol. 5, No. 6, pp. 1069-1072, 1996) 

(0020) 

Here, in a case where the optical wave form deterioration 
compensating device 21 is disposed on the intermediate between the input 
side optical fiber cable 2 and the output side optical fiber cable 9 (i.e. both 
fibers are the same lengths), and also the fiber parameters related to the 
transmission characteristics of both fiber cables are the same, the signal 
wave form deteriorated during being propagated through the input side 
optical fiber cable 2 returns the wave form condition when starting an 
entrance of the input side optical fiber cable 2, when converted to a wave in a 
relation of phase conjugation to the input signal wave form by the optical 
wave form deterioration compensating device 21, and propagated through 
the output side optical fiber cable 9, to reach at the optical receiving section 
10. Thereby, the wave form deterioration can be restored. 

(0021) 

Since the scattering optical fiber cable 6 is needed to receive the 
incidence of signal to generate the stimulated Brillouin scattering efficiently, 
it is desirable to adopt a single mode fiber of a small mode field diameter in a 
wavelength to be used, so as to obtain a high signal power density. 
Generally, the signal intensity to generate the stimulated Brillouin 
scattering is needed to be lOdBm or more, and it is estimated that a required 
length is about 10 to 20km or more for the scattering optical fiber cable 6. 
An end portion of the scattering optical fiber cable 6 should be subjected to a 
non-reflection treatment, to prevent that the signal is reflected as it is, to be 
mixed in the stimulated Brillouin scattering light. 

(0022) 

Moreover, Fig. 2 is a diagram showing a construction that several 
optical amplifiers 11, 12, 13 and 14 (here, only two amplifiers are illustrated 
as an example) are connected in series between the input side optical fiber 
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cable 2 and the outside optical fiber cable 9 in Fig. 1. In this case, the 
optical amplifiers 11, 12, 13 and 14 generate amplified spontaneous emission 
light noises, respectively. Since these noises are independent and random 
of one another, in the phase conjugation being the base of the present 
invention, an influence of these noises cannot be compensated theoretically. 
However, in comparison with the rate of wave form deterioration caused due 
to wavelength dispersion, self-phase modulation, four-wave mixing 
(especially, in a case of wavelength division multiplexing system) and the 
like, the rate of wave form deterioration by the influence of the amplified 
spontaneous emission light noises generated in the optical amplifiers 11, 12, 
13 and 14 on the transmission path is lower. Accordingly, even if several 
optical amplifiers are inserted in the transmission path as shown Fig. 2, the 
compensating device of the present invention can operate effectively. 
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Fig. 2 
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